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Key indicators: single-crystal X-ray study; T = 293 K; mean o-(C-C) = 0.005 A; 
disorder in main residue; R factor = 0.062; wR factor = 0.191; data-to-parameter 
ratio = 1 5.0. 



The asymmetric unit of the title compound, C44H44N20f„ 
contains two independent molecules with similar conforma- 
tions. The dihydronaphthalene ring systems are approximately 
planar [maximum deviations = 0.036 (2), 0.128 (2), 0.0.24 (2) 
and 0.075 (2) A]. The dihedral angle between two dihydro- 
naphthalene ring systems is 83.37 (4)° in one molecule and 
88.99 (4)° in the other. The carbonyl O atom is linked with the 
adjacent hydroxy and imino groups via intramolecular O — 
H- ■ O and N— H- ■ O hydrogen bonds. In the crystal, 
molecules are linked through O— H- • -O hydrogen bonds into 
layers parallel to (001), and adjacent layers are further stacked 
by jr-jT interactions between dihydronaphthalene and phenyl 
rings into a three-dimensional supramolecular architecture. In 
the crystal, one of the isopropyl groups is disordered over two 
positions with an occupancy ratio of 0.684 (8):0.316 (8). 

Related literature 

For details of extraction and synthesis of gossypol and its 
derivatives, see: Kenar (2006). For synthesis and biological 
activities, see: Polsky et al. (1989); Radloff et al. (1985). For 
formation of crystalline forms of inclusion compounds, see: 
Ibragimov & Talipov (1999, 2004). 




Experimental 

Crystal data 

M, = 696.81 
Monoclinic, Pijc 
a = 9.8118 (8) A 
b = 29.014 (2) A 
c = 25.5854 (17) A 
P = 90.196 (6)° 

Data collection 

Oxford Diffraction Xcalibur Ruby 

diffractometer 
Absorption correction: multi-scan 

{CrysAIis PRO; Oxford 

Diffraction, 2009) 

r„i„ = 0.66, r„„„ = 0.88 

Refinement 

R[F^ > 2a(F^)] = 0.062 
wR{F^) = 0.191 
S = 0.94 

15043 reflections 
1001 parameters 
3 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 7283.6 (9) A^ 
Z = 8 

Cu Ka radiation 
/i = 0.68 mm^' 
T = 293 K 
0.6 X 0.3 X 0.2 mm 



54670 measured reflections 
15043 independent reflections 
7763 reflections with / > 2o'(/) 
Ri„, = 0.049 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„,, = 0.22 e A"' 

Ap„i„ = -0.26 e A"' 



D-H 


■A 




D-H 


H- ■ A 


D-A 


D-H- - A 


NIA- 


HIAN 


■■03^ 


0.86 


1.79 


2.494 (3) 


138 


NIB- 


HIBN- 


■ OSB 


0.86 


1.85 


2.531 (3) 


135 


N2^- 


H2AN 


■■07^ 


0.86 


1.93 


2.584 (3) 


132 


N2B- 


H2BN- 


■ ■07B 


0.86 


1.89 


2.561 (3) 


134 


Ol^- 


-HIA- ■ 


07B' 


0.65 (2) 


2.24 (3) 


2.778 (3) 


141 (3) 


OIB- 


H1B-- 


oia" 


0.77 (3) 


2.33 (3) 


2.846 (2) 


125 (3) 


04A- 


-H4AB- 


■ 03/1 


0.74 (3) 


2.05 (3) 


2.588 (3) 


130 (3) 


04B- 


H4SC- 


■ OSB 


0.83 (4) 


1.98 (4) 


2.568 (4) 


126 (4) 


05A- 


-H5A- ■ 


03S 


0.76 (3) 


2.10 (3) 


2.714 (3) 


138 (3) 


05B- 


H5B-- 


03A 


0.81 (3) 


1.98 (3) 


2.645 (3) 


139 (3) 


08A- 


-H8A- ■ 


OIB"' 


0.92 (5) 


2.45 (5) 


3.290 (3) 


151 (4) 


08A- 


-HSA- ■ 


07A 


0.92 (5) 


1.95 (5) 


2.592 (3) 


126 (4) 


08B- 


H8B-- 


OM" 


0.86 (5) 


2.40 (5) 


3.183 (3) 


151 (4) 


08B- 


H8B-- 


07B 


0.86 (5) 


1.93 (5) 


2.577 (3) 


130 (4) 



Symmetry codes: (i) — x — 1 , v + j, — z + j; (ii) — x, _v — i. — z + 1; (iii) — x. y 4- i, — z 4- j; 
(iv) -x-l,y-i,,-z + ^. 



Data collection: CrysAIis PRO (Oxford Diffractiofi, 2009); cell 
refinement: CrysAIis PRO; data reduction: CrysAIis PRO; 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: XP (Bruker, 1998); software used to prepare 
material for publication: SHELXL97. 
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2,2'-Bis{8-[(benzylamino)methylidene]-l,6-dihydroxy-5-isopropyl-3-methyl- 
naphthalen-7(8H)-one} 

Shukhrat M. Hakberdiev^ Samat A.Talipov, Davranbek N. Dalimov and BakhtiyarT. Ibragimov 

1 . Comment 

Bis-benzylaminogossypol (2,2'-bis(l,6-dihydroxy,-5-isopropyl 8-methine-aminobenzyl-3-methylnaphthalene-7-one), 
C44H44O6N2) is Shiff base derivative of gossypol, a phenolic pigment extracted from cotton seeds (Kenar, 2006). Gossypol 
demonstrates wide range of biological activities (Polsky et ai, 1989: Radloff et al, 1985) and versatile host properties 
(Ibragimov & Talipov, 1999; 2004). Herein, we describe the crystal structure of bis-benzylaminogossypol. The 
asymmetric unit of the crystal structure consists of two independent molecules A and B which are linked by a pair of 
strong 05 A — H— 03B and 05B — H— 03 A hydrogen bonds and the molecules form a dimer. Molecules of the title 
compound is racemic and in the enamine tautomer form. The naphthyl moieties of both molecules are planar and nearly 
perpendicular, the dihedral angles between their least-squares planes are 83.36 (5)° and 89.04 (5)° in the molecules A and 
B (Fig.l), respectively. The tilt angle between the benzyl rings and corresponding naphtyl moiety are different: (CIA — 
C10A)/(C31A— C37A) - 9.14 (16)°; (CllA— C20A)/(C38A— C44A) -52.66 (11)°; (CIB— C10B)/(C31B— C37B) 
-4.41 (14)°; (CUB— C20B)/(C38B— C44B) -65.51 (11)°. Isopropyl group (to C15A) are disordered. In the crystal 
structure (Fig.2), the dimers of title compound are linked through OlA— H-07B, OIB— H-07A, 08A— H-OIB and 
08B— H- -OlA hydrogen bonds into layers parallel to (0 0 1) (Table 1). 

2. Experimental 

Gossypol was obtamed from the Experimental Plant of the Institute of Bioorganic Chemistry, Academy of Sciences of 
Uzbekistan where it was produced from by-products of the cottonseed oil industry. To prepare the Schiff base compoimd, 
gossypol was mixed with benzylamine m a 1:3 molar ratio in the acetone. This reaction solution was allowed to stand in 
the dark for 3 days, during which crystallme precipitate formed withm solution. The precipitate was recovered by 
filtration and air-dried. Suitable crystals were selected from the precipitate and were used for diffraction without 
additional recrystallization. 

3. Refinement 

The H atoms attached to oxygen atoms were found from the difference Fourier maps and were refined isotropically, other 
H atoms were placed in geometrically idealized positions (N — H = 0.86, C — H = 0.93-0.96 A, and treated as riding on 
their parent atoms with (7iso(H) = 1.2[/cq(C,7V) and 1.5L'eq(C). One of isopropyl group is disordered over two positions, 
occupancies were refined to 0.684 (8):0.316 (8). 

Computing details 

Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell refinement: CrysAlis PRO (Oxford Diffraction, 2009); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2009); program(s) used to solve structure: SHELXS97 (Sheldrick, 
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2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP (Bruker, 1998); 
software used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 




Figure 1 

The molecular structure of title compound, with the atom-numbering scheme. Displacement ellipsoids are drawn at the 
50% probability level. 




Figure 2 

A packing diagram for title compound. 



Acta Cryst. (2013). E69, o1626-o1627 



sup-2 



supplementary materials 



2,2'-Bis{8-[(benzylaniino)methylidene]-1,6-dihydroxy-5-isopropyl-8-[(benzylamino)methylidene]-3- 
methylnaphthalen-7(8H)-one} 



Crystal data 

C44H44N2O6 
M, = 696.81 
Monoclinic, F2,/c 
a = 9.8118 (8) A 
b = 29.014 (2) A 
c = 25.5854 (17) A 
y9 = 90.196 (6)° 
V= 7283.6 (9) A3 
Z=8 

F(000) = 2960 
Data collection 

Oxford Diffraction Xcalibur Ruby 

diffractometer 
Radiation source: fine-focus sealed tube 

Graphite monochromator 

Detector resolution: 10.2576 pixels mm ' 

CO scans 

Absorption correction: multi-scan 
{CrysAlis PRO; Oxford Diffraction, 2009) 

Trma = 0.66, Tmax = 0.88 

Refinement 

Refinement on 
Least-squares matrix: full 
7?[F > 2(T(y^)] = 0.062 
wi?(i^) = 0.191 
5=0.94 

15043 reflections 
1001 parameters 
3 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



Z)x= 1.271 Mgm-3 

D^=\.21\ Mgm^5 

Dm measured by not measured 
Cu Ka radiation, 1 = 1 .54 1 84 A 
Cell parameters from 3347 reflections 
(9=3.5-36.0° 
fi = 0.68 mm"' 
r=293K 
Prism, brown 
0.6 X 0.3 X 0.2 mm 



54670 measured reflections 
15043 independent reflections 
7763 reflections with / > 2a{I) 
i?i„, = 0.049 

OmnoL = 76.8°, Omia = 3.5° 



A: = -33^36 
/ = -31^31 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms freated by a mixture of independent 

and constrained refinement 

where P = (F„^ + 2F,y3 
(A/ff)„^ = 0.002 
Apmax = 0.22 e A-3 

Apmi„ = -0.26 e A-' 

Extinction correction: SHELXL97 (Sheldrick, 

2008), Fc=kFc[l+0.001xFc2A3/sin(2(9)]-i"' 
Extinction coefficient: 0.00014 (3) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted i?- factor wR and goodness of fit S are based on F^, 
conventional ^-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > a^F^) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on 7^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



y 



Occ. (<1) 



OlA 



-0.3398 (2) 



0.50674 (7) 



0.30051 (8) 



0.0599 (5) 
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^1 A 


— U.Moo4 (ly) 


A 1 CATA 

0.3jO/U (6) 


0.23365 (8) 


0.0662 (5) 


04A 


-0,3897 (3) 


0.28774 (7) 


A OOCTA /I A\ 

0.28570 (10) 


0.0758 (7) 




— u.ou /y (zj 


O.D4o// (/) 


A '>A/i 1 C /C>\ 

0.30415 (8) 


O.OoOO (5) 


07A 


0.1016 (2) 


ATI OT 

0.71837 (6) 


0.31337 (8) 


A A^TA /C\ 

0.0670 (5) 




A A/m /OA 

— 0.04/ / (I) 


0. /5200 (o) 


A /I A^ 

0.38 /55 (10) 


0.0 /60 (6) 


XT 1 A 

NIA 


—0.5755 (2) 


A /1 1 n 1 /o\ 

0.43231 (8) 


A O 1 O 1 O /A\ 

0.21212 (9) 


0.0612 (6) 






0.4(J32 


A OA/CA 

0.2060 


0.0/3* 


XT'^ A 


U.22// (2) 


A C A 1 A /OX 

(J.oDUlU (8) 


A 1/COA/C /A\ 

0.26806 (9) 


A A/rOA /^s 

O.Uo20 (o) 


T A XT 


0.2113 


0.6795 


0.2693 


A f\n A * 

0.074^ 


1 A 

CIA 


— 0.200J (2) 


A /ITJAA /OS 

0.4/309 (8) 


0.325 /8 (y) 


A f\AAC\ /CS 

0.044y (5) 


CzA 


— U.l / JO (2J 


0.484y/ (8) 


A '3/OA'7 

0.3629/ (yj 


A A/l/ll /C\ 

0.0442 (5) 


CjA 


— U.iUUU (2) 


A /I /I AC 1 /0\ 

U. 44951 (8) 


0.38860 (9) 


A A/1 //:s 
0.0463 (6) 


C4A 


—0.126/ (2J 


A yl A/1 O 1 /OS 

0.4U48i (8) 


A n/CAC /l A\ 

0.3 /605 (10) 


A A/1 O /I /iCS 

0.0484 (o) 


H4 


A AO A 1 

— O.OoOl 


A T O 1 T 

0.3817 


A TA'5A 

0.3930 


A ACQ A 

0.058* 


C5A 


-0.2540 (3) 


0.34321 (8) 


A OOOOC /I A\ 

0.32885 (10) 


0.0538 (6) 


A 

C6A 


—0.3536 (3) 


0.33248 (8) 


A 1 A y1 ZT'^ / 1 1 \ 

0.29462 (11) 


A AC /I A /^n\ 

0.0549 (7) 


C/A 


— 0.4Z55 (3) 


A '5 /C^T5 /AS 

0.36623 (9) 


A 0/C/;A/1 /IAS 

0.2o604 (10) 


A ACTO /iCS 

0.0522 (o) 


C8A 


—0,4036 (2) 


0.41362 (8) 


A A AO /AS 

0.27448 (9) 


A A /f ^A /^S 

0.0469 (6) 


C9A 


A T A 1 1 

-0.3011 (2) 


0.42680 (8) 


A T 1 O /I O / A\ 

0.31242 (9) 


0.0422 (5) 


ClOA 


-0.2273 (2) 


A O A 1 O ,1 /0\ 

0.39184 (8) 


0.33906 (9) 


0.0452 (6) 


1 1 A 


A AHAA /0^ 

—0.0 /oy (Z) 


0.JO31 / {<&) 


A -l /I Q 1 A /A\ 

0.34ol0 (9) 


0.044y (5) 


CizA 


A 1 CI C /OX 

— 0,1j3j (z) 


O.D34dO (8J 


0.3 / /48 (9) 


0.0456 (6) 


1 T A 

CliA 


ATI OA \ 

-0.2189 (3) 


0.55251 (8) 


A /"I A\ 

0.42227 (10) 


A ACAT /^\ 

0.0507 (6) 




A OA 1 O /I \ 

— O.zOio (3) 


0.59822 (8j 


n Ai A nn { i a\ 
0.4340/ (10) 


A ACT? /zC\ 

0.052/ (6) 


XJ1 yl A 

H14A 


AO/1 ^£1 


A /CI A A 

O.olOO 


0.4634 


A A/C'l * 

0.063^ 


1 C A 

C15A 


A 1 1 /I A \ 

-0.1140 (3) 


A zmoo /'o\ 

0.67728 (8) 


0.41650 (11) 


A AC n / £1\ 

0.0537 (6) 


1 ^ A 


A A /I O 1 \ 

-0.0461 (3) 


0.70493 (8) 


0.38213 (11) 


0.0550 (7) 


C17A 


A AO /I A /T \ 

0.0340 (3) 


0.68878 (8) 


A 00A/1O /I A\ 

0.33948 (10) 


AACO/1 / /'\ 

0.0524 (6) 


1 O A 


0.0404 (3) 


0.64017 (8) 


A I'JA/IA /A\ 

0.33049 (9) 


0.0472 (6) 


C19A 


A f\ A /0\ 

-0.0487 (2) 


A /'I AAA /0\ 

0.61000 (8) 


A 0/^AC1 /A\ 

0.36051 (9) 


A r\ A /c\ 

0.0452 (5) 


/^1A A 

CzOA 


A 1 O 1 1 /I \ 

— 0,lzl3 (3) 


A /;oooo /'o\ 
0.62822 (8) 


A /I A /I AT /IAS 
0.4040/ (10) 


0.04/8 (6) 


C21A 


A AAC7 /'>\ 

0.0057 (3) 


A A£t\£:'n /A\ 

0.46067 (9) 


0.42926 (11) 


A A^ 1 T /TX 

0.0617 (7) 


XJO 1 A 


A ATOQ 
U.U/66 


U.4/ 10 


r\ A^1A 
0.41 j4 


A AAO 4c 


H21B 


A A /I AT 

0.0407 


0.4326 


0.4439 


A AAT ^ 

0.093* 


HzlC 


A A1 y1 n 

—0,034 / 


A /no A 

0.4/89 


A A Zt^A 

0.4564 


A AA1 * 

o.oy3^ 


C22A 


A AO A A /">\ 

-0.4844 (3) 


f\ A A CA'^ /AS 

0.44502 (9) 


f\ A A /I A\ 

0.24534 (10) 


A ACT /I 

0.0574 (7) 


H22A 


A /I T A O 

-0.4708 


0.4764 


0.2505 


0.069* 


C23A 


-0.1769 (4) 


A O AC 1 A /A\ 

0.30519 (9) 


0.35660 (13) 


A AT/'O /A\ 

0.0762 (9) 


HJTI A 

Hz3A 


A AAOO 

—0.0982 


All AT 

0.319/ 


0.3 /36 


A AA 1 * 

o.oyi^ 


C24A 


A 1 O AA / /1\ 

-0.1200 (4) 


0.26728 (11) 


0.32034 (16) 


A AATI /I 

0.0973 (12) 


TTT /I A 

H24A 


A 1 A'? A 

—0.1934 


A O y1 OO 

0.2482 


A T AO 1 

0.3081 


A 1 /I /7sk 

0.146* 


H24B 
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0.2487 


A O T AT 

0.3393 
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A 1 1 
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A '^Al A 
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A 1 /I /C* 
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C25A 
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0.39965 (15) 


0.1304(18) 


H25A 


-0.2812 


0.3075 


0.4256 
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H25B 


-0.2150 


0.2592 
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H25C 


-0.3476 


0.2737 
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C26A 


-0.3089 (3) 


0.52265 (9) 


0.45625 (11) 


0.0675 (8) 


H26A 


-0.3893 
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0.4371 


0.101* 
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0.6721 
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H30B 
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A C AC 1 
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A iiO A iO\ 
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C29C 


-0.2682 (13) 


0.7406 (4) 


0.4553 (5) 


A AA/' 
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0.316 (8) 


H29(j 


-0.3045 


A TJ 00 
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0.4204 


A 1 /I T * 

0.143* 


A O 1 /0\ 

0.316 (8) 


H29H 


—0,2152 
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A A COO 

0.4588 


0.143* 


A 0 1 ^ /0\ 

0.316 (8) 


Hzyl 


A 1 /I 1 T 

—(J. 341 / 
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A A T A A 

0.4 /99 


A 1 /I 1 * 

0.143* 


A 1 1 /0\ 

0.3 lo (8) 


C30C 
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-0.114 (3) 


A A 1 C /I A\ 

0.6915 (10) 


A C 1 AO 

0.5192 (6) 


A 1 0 1 /I C\ 

0.181 (15) 


A O 1 z: /0\ 

0.316 (8) 


H30Cj 


A AZT/IA 

—0.0640 


0.6632 


A COA^ 

0.5206 


A OT1 * 

0.271* 


0.316 (8) 


H3UH 


A 1 OCA 




0.544/ 


A OT1 * 
0.2 / I* 


A "3 1 /C /0\ 

0.316 (0) 


H3U1 


A AC /I /I 

—0.0^44 


ATI jCA 


A CO/CC 

0.5zo5 


A OT 1 * 

0.2 / I* 


A "3 1 /C tO\ 

0.316 (0) 


C31A 


-0.6679 (4) 


A /I ^ 1 AA / ^\ 

0.46109 (12) 


A 1 0 A AO /I 

0.18448 (16) 


A AAC C / 1 0\ 

0.0955 (12) 




XJl 1 A 

Hi I A. 


— U.oio5 


U.4o55 


A 1 /CTT 
U.lO/ / 


A 1 1 ^* 

U.ii5 




H31B 


A 0^7 

-0.7287 


0.4755 


0.2095 


0.115* 




C32A 


-0.7541 (3) 


0.43661 (13) 


A 1 -lOAC /I A \ 

0.14295 (14) 


A AO 1 T ff\\ 

0.0817 (9) 




C33A 


A C //I \ 

-i).//25 (4) 


A oooAO ^^ A\ 

0.38898 (14) 


A 1/111A /I £L\ 

0.14119 (16) 


A AAC T / 1 0\ 

0.0953 (12) 




rljjA 


— U. /zoo 


A liiCiQ 

u.ioyo 


A 1 ^/l ^ 

U.1045 


U.il4^ 




C34A 


A 0C70 /' C\ 

-0.8578 (5) 


A OTITA /10\ 

0.37130 (18) 


0.10505 (19) 


0.1115 (14) 




/I A 

H34A 


A 1 A 

—0.0/ 19 


All C\£. 

0.3396 


A 1 AC /I 

0.1054 


A 11/1* 

0.134* 




C35A 


A A'^'^'7 /C\ 

—0.9227 (5) 


A T AC C /ON 

0.3955 (2) 


0.0693 (2) 


A 1 0 ^C /I A\ 

0.1365 (19) 




XJl ^ A 

rljjA 


— u.y /O / 


A 101 A 


A (\AA(\ 

U.U44U 


A 1 ilA * 




C36A 


A C\f\/' /' /T\ 

-0.9066 (7) 


A A A'^ f\ 

0.4430 (2) 


A AT 1 0 

0.0712 (2) 


A 1 /'O /ON 

0.163 (2) 




H36A 


-0.9541 


0.4620 


A A /I 00 

0.0482 


0.196* 




C3 /A 


A O 1 AA fZ\ 

— 0.ol9U (5j 


0.4oi6o (19) 


A 1 (\'ini /I A\ 
0.10//3 (19) 


A 1 ■I OT /"I A\ 

O.i3o / (19) 




T-m A 
rlj /A 


A OA^ 1 

— U.oUj 1 


A AniA 


A 1 AT/: 

U.iU /O 


A 1 /C/C* 




C38A 


0.3275 (3) 


0.63183 (12) 


A OO/lOA /10\ 

0.23430 (12) 


A AT /I C /A\ 

0.0745 (9) 




H36A 


A 1 CTA 


0.60z4 


A 0 /I 0 1 

0.24ol 


A AOA* 

0.089* 




H38B 


0.4048 


0.6527 


A 01 /I 0 

0.2348 


A AOA* 

0.089* 




Cj9A 


U.zozl (3) 


A c 1 T /'^ ^\ 
O.OZJ 1/(11) 


A 1 TOCC /I 1\ 

0.1 /855 (13) 


A ATO 1 /ON 

0.0/31 (8) 




C40A 


A 1 O /C\ 

0.1828 (5) 


0.59550 (17) 


0.16518 (17) 


All AA / 1 /'\ 

0.1199 (16) 




XJ/I A A 


U.i3o6 


A znoA 
0.5 /o4 


A 1 AAO 

o.iyuo 


f\ -I A Aik 

0.144* 




C41A 


0.1461 (6) 


0.5904 (2) 


0.1129 (2) 


0.149 (2) 




H41A 


0.0764 


0.5702 


0.1037 


0.179* 




C42A 


0.2109 (8) 


0.6145 (2) 


0.0753 (2) 


0.150(3) 




H42A 


0.1872 


0.6108 


0.0404 


0.180* 




C43A 


0.3105 (7) 


0.6441 (2) 


0.0893 (2) 


0.156(2) 




H43A 


0.3554 


0.6612 


0.0639 


0.187* 
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C44A 


U.j4j1 \p) 


A /T/l AAA /I C\ 

0.64900 (1 


0. 1393 / (lo) 


All AC /"i A\ 

0.1105 (14) 


H44A 


U.4147 


0.6694 


f\ \ A OA 

0.1480 


A 1 O T * 

0.133* 


TT1 A 

HIA 


—0.319 (3) 


A C^TO /A\ 

\).52/2 (9) 


A '^C\n£. /I A\ 

0.3076 (10) 


0.043 (9)* 


H4Ar$ 


—0.43/ (3) 


0.2912 (11) 


0.2o35 (13) 


A ATC /I "^A* 

0.0/5 (13)^ 


TTC A 

H5A 


-0.019 (3) 


A CI 1 1 /'I A\ 

0.5211 (10) 


A AAO / 1 1 \ 

0.2998 (11) 


A ATA /1A\* 

0.070 (10)^ 


T TO A 

HoA 


A AAA /ZTX 

0.009 (6) 


0.7604 (18) 


0.361 (2) 


A 1 A 

0.19 (2)* 


(JIB 


—0.1752 (2) 


A T 1 '> A'l /^\ 

0.31302 (6) 


A 1 none /o\ 

0.17875 (8) 


A A^ 1 /I ycx 

0.0614 (5) 


03B 


-0.0174 (2) 


A An A A A /n\ 

0.47414 (7) 


AT) T) ^ fO\ 

0.23736 (8) 


A r\n A A 

0.0749 (6) 


r\ A T) 

04B 


-0.1476 (3) 


0.53280 (7) 


A 101A/1 /1T\ 

0.18104 (13) 


A AACA /0\ 

0.0950 (8) 


05B 


-0.5256 (2) 


A ACM ( il\ 

\i21'V)\ (6) 


0.17625 (8) 


A A^ 1 n /c\ 

0.0617 (5) 


07B 


-0.6126 (2) 


0.10094 (6) 


0.19258 (8) 


A AZ''>A /C"\ 

0.0639 (5) 


OoB 


A /I /I A^ /''^\ 

—0.4496 (Z) 


A A^ 111 

0.06113 (6) 


A I'lOAl /I A\ 

0.12801 (10) 


0.0781 (7) 


JN IB 


0.0j45 (z) 


0.39295 (8) 


A O/^AT 1 /'A\ 

0.260/ 1 (9) 


A A/C 1 O 

0.0612 (6) 


TT1 TIXT 

HIBN 


A ACAO 

0.0598 


A A^^f\ 

0.4220 


0.2669 


A ATJ * 

0.073* 


N2B 


A TO A A /'^\ 

-0.7309 (2) 


A 1 T1 /TC /0\ 

0.17165 (8) 


A O 1 C7 /AX 

0.23157 (9) 


A AC A 1 //r\ 

0.0591 (6) 


H2BN 


-0.7222 


0.1422 


0.2313 


A AT 1 ik 

0.071* 


CiB 


—0.2491 yi) 


A '5 yl C AA /0\ 

0.34500 (8) 


A ICIOA/I A\ 

0.15120 (10) 


A A/l 

0.0482 (6) 


CzB 


—0.3468 (3) 


0.33002 (8) 


All CAO /A\ 

0.11598 (9) 


0.0476 (6) 


C3B 


A /I 'I A 1 \ 

-0.4201 (3) 


A '^/'^C^ /A\ 

0.36252 (9) 


A AOTO 1 /I A\ 

0.08731 (10) 


A A O A / /^\ 

0.0530 (6) 


C4B 


— 0,39zo (3) 


0.40850 (9) 


A AACJ A / 1 1 \ 

0.09530 (11) 


A A/C 1 A /T\ 
0.0610 (/) 


1 T /1 1 "> 

H4B 


A y1 y1 1 T 

—0.441 / 


A yl'3AA 
0.4300 


A ATCA 

0.0/59 


A ATI * 
0.0/3* 


C5B 


—0,2728 (3) 


A An AC\C /c\\ 

0.47405 (9) 


0.13804 (13) 


0.0672 (8) 


C6B 


A 1 T A'^ \ 

-0.1792 (3) 


A /I OT) O /A\ 

0.48738 (9) 


A 1 T^AO /I 0\ 

0.17298 (13) 


0.0680 (8) 


C7B 


A 1 A 1 A /'J \ 

-0.1010 (3) 


A /ICzTAI /A\ 

0.45603 (9) 


0.20466 (11) 


A ACC^ /'n\ 

0.0582 (7) 


CoB 


All OA /''^^ 

—0.1189 (2) 


0.40818 (8) 


\)Ay//0 (10) 


0.0483 (6) 


C9B 


A "O 1 A'l /O \ 

-0.2192 (2) 


A OA'^AA / 0\ 

0.39209 (8) 


A l/'AO/' /I A\ 

0.16036 (10) 


0.0468 (6) 


ClOB 


-0.2958 (3) 


KiAlMA (8) 


0.13102 (11) 


0.0540 (6) 


CilB 


A A Ano 

-0.4478 (2) 


0.25358 (8) 


A 1 O A 1 ZT / A\ 

0.13916 (9) 


0.0464 (6) 


ClzB 


—0.3616 (i) 


0.2 7949 (8) 


A 1 A'70'3 /I A\ 
0.10/83 (10) 


0.04 /9 (6) 


C13B 


-0.2832 (3) 


0.25708 (9) 


A A/'A^I / 1 A\ 

0.06921 (10) 


0.0516 (6) 


C14B 


-0.2905 (3) 


A TAAA/T {0\ 

0.20996 (8) 


A A/TCOA /I A\ 

0.06589 (10) 


A AC T 1 t £.\ 

0.0531 (6) 


TT1 /I T> 

H14B 


—0.2385 


A 1 

0.1952 


A A/I A^ 

0.0406 


A C\£. A 
0.064* 


Ci jB 


— 0.3o81 y5) 


0.132/5 (8) 


A AA^'^'*) /I A\ 

0.09532 (iO) 


A AylAA 
0.0499 (6) 


C16B 


A A AOt /"?\ 

-0.4483 (3) 


A 1 AO^A /0\ 

0.10820 (8) 


0.12741 (11) 


A AC /I A 

0.0540 (6) 


C17B 


-0.5413 (3) 


0.12858 (8) 


A A /' A A 1 /I A\ 

0.16441 (10) 


0.0496 (6) 


C18B 


-0.5507 (2) 


0.17727 (8) 


A 1 Z'T7C /A\ 

0.16775 (9) 


A A /( z" 1 /zr\ 

0.0461 (6) 


C19B 


-0.4589 (2) 


0.20484 (8) 


A 100A /AX 

0.13539 (9) 


A r\ A C /c\ 

0.0452 (5) 


CzOB 


—0.3 /24 (/) 


0.1 8z 1 1 (8) 


U.U98 / j (9) 


U.U463 (6) 


C21B 


-0.5251 (3) 


0.34706 (11) 


0.04815 (12) 


A AT *) 1 {(W 

0.0731 (9) 


H21U 


—0.4824 


0.3283 


A AOOA 

0.02z0 


All A* 
0.110* 


Hzlr 


—0.5656 


0.3735 


A AT 1 O 

0.0318 


All A* 

0.110* 


T T0 1 r7 
Hz lb 


A C A /1 1 

—0.5943 


A n AC 

0.3295 


A A/; CiC 

0.0656 


All A* 

0.110* 


C22B 


A AT 1 Z' /I \ 

-0.0336 (3) 


A noA*^ /A\ 

0.37892 (9) 


A nn /'^^ /I 1 \ 

0.22677 (11) 


A AC /TO /'7\ 

0.0568 (7) 


H22B 


-0.0413 


0.3473 


0.2212 


0.068* 


C23B 


-0.3500 (4) 


0.50935 (11) 


0.10536 (19) 


0.1092(14) 


H23B 


-0.4302 


0.4931 


0.0918 


0.131* 


C24B 


-0.2709 (7) 


0.52298 (19) 


0.0589 (2) 


0.181 (3) 


H24D 


-0.1836 


0.5346 


0.0697 


0.272* 


H24E 


-0.3192 


0.5466 


0.0401 


0.272* 
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m A T7 


— (J.Z3o4 


A AC\£.n 


A A1 

0.03oD 


O.Z //^ 


C25B 


-0.4062 (5) 


A C C f\m /I A\ 

0.55037 (14) 


A 1 O T A \ 

0.1370 (3) 


0.165 (2) 


H25D 


A A AO 1 

-0.4431 


A OA A 

0.5394 


A 1 ^A /I 

0.1694 


A o >n* 

0.247* 


H25E 


r\ Ain £1 £ 

-0.4766 


A cue A 

0.5654 


All TO 

0.1172 


A O y1 

0.247* 


HZDr 




A C7 1 O 

0.3 /lo 


A A A Af\ 
0. 1440 




C26B 


-0.1927 (3) 


f\ '~\Q A'y \ /I A\ 

0.28431 (10) 


0.03317 (11) 


A C\/' /' C /0\ 

0.0665 (8) 


Hzor 


— 0.z4 /y 


0.3035 


A A1 1 A 
O.OilO 


A 1 AA* 
O.iOO 


H26D 


-0.1402 


0.2635 


0.0121 


A 1 A A ^ 

0.100* 


rlzbii 


— U.i JZ4 


A OAOO 
U.jUjJ 


A ACO C 

U.U53 J 


A 1 AA* 
0. 100^ 


C27B 


-0.6516 (3) 


0.19577 (9) 


A OAAT/" /I A\ 

0.20076 (10) 


0.0515 (6) 


H27B 


-0.6628 


0.2276 


A OAAT 

0.2007 


A Ai<0 :k 

0.062* 


C28B 


-\)2151 (3) 


A 1 1 A C 1 /A\ 

0.11051 (9) 


0.05479 (11) 


A A /'AT /'7\ 

0.0603 (7) 


rlzors 


A 1 


0.13 Iz 


U.UMJs 


A ATO* 

0.0/z^ 


C29B 


A /( A A /' A\ 

-0.3490 (4) 


All A'^C /I 1 \ 

0.11025 (11) 


0.00226 (12) 


A ATOO /A\ 

0.0783 (9) 


H29E 


-0.4227 


0.0885 


A A AT O 

0.0033 


0.117* 


H29D 


-0.2861 


0.1016 


A AO >1 T 

—0.0247 


0.117* 


rlzyr 


— U.3o4z 


A 1 /I A^ 


A f\{\A A 

—0.0049 


All n*. 
U.ii / 


ATI 

C30B 


-0.2174 (3) 


A A^'>ozr /I A\ 

0.06336 (10) 


A AZ'TOO /I 0\ 

0.06733 (13) 


A A'T'JA /A\ 

0.0739 (9) 


H30D 
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0.0620 


0.1037 
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XT '5 ATT 


A 1 inn 
—0.13 / / 


A ACO 1 

0.058 i 


A A/i ii/C 

0,04oo 
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TJ-J AT- 


A 

— U.zo43 


A AylAI 
U.U4U1 


0.059 / 
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U.lil 


/~n 1 Ti 

C31B 
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0.1449 (3) 


0.36288 (11) 


A OOOZTA /I A\ 

0.28869 (14) 


A AOOO /I A\ 
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TT1 1 Z"' 


A T A 1 
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U.346 / 
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O.zo3 / 
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H31D 
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0.3401 


A 1 ATA 

0.3070 
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CJzrJ 


A r /I 

U.z3d4 (3 J 


A lO/roA /I 1 \ 

U.3o6oU (il) 
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U.U6/y (o) 


C33B 


0.3082 (4) 


0.36054 (14) 


0.36087 (14) 


0.0946 (11) 




0.2974 


ATI OT 

0.3zo7 


0.3601 


A 1 1 /I * 

0.114* 


C34B 


0.3972 (5) 


0.37956 (18) 


0.39591 (17) 


All A^ / 1 C\ 

0.1196 (15) 


rU4rS 


A AAnf\ 
U.44 /U 


A T/TAO 


0,4 lo4 


0.144^ 


C35B 


0.4129 (4) 


0.42655 (17) 


\)39m (15) 


A AAT? /I 0\ 

0.0977 (13) 


H3M3 


0.4 lib 


A /1 1 A A 

0.4399 


A /I O 1 T 

0.421 / 


All T* 

0.11 


C36B 


0.3420 (4) 


0.45267 (14) 


0.36510 (16) 


A AAOO /I 1 \ 

0.0928 (11) 


TTT ^T> 


A 'I COO 

0.3528 


A AO AC 

0.4845 


A 0£;zn 

0.3663 


A 1 1 1 
0.111* 


C37B 


0.2527 (3) 


0.43390 (12) 


A 10A/I0 /I 0\ 

0.32942 (13) 


A ATOA /A\ 

0.0789 (9) 


H3 /B 


0.z04z 


A /I CO A 

0.4529 


A 1 A/; o 

0.3068 


A AAC* 

0.095^ 


C38B 


-0.8325 (3) 


0.19135 (11) 


0.26616 (11) 


0.0678 (8) 


Hj8C 


A A 1 A 


0.1 /3o 


A O/CI 1 

0.263 1 


A AO 1 * 
0.081^ 


H38D 


-0.8522 


0.2226 


0.2549 


A A O 1 * 

0.081* 




—0. /oy3 (3) 


A 1 AO 1 A ( \ W 

0.19230 (11) 


A 10011 

0.32213 (13) 


0.06 /9 (8) 


C40B 


-0.8537 (6) 


0.16527 (16) 


0.35764 (17) 


A 1 OTO /I A\ 

0.1373 (19) 


H4Urs 


A ATIA 

— o.yz3o 


0.14jd 


0.346 / 


A 1 /CC* 

0. 165^ 


C41B 


A O 1 T 1 /I A\ 

-0.8171 (10) 


A A f /' Q /O \ 

0.1668 (2) 


A /I 1 AO /0\ 

0.4103 (2) 


A 1 A C \ 

0.195 (3) 


TTyl 1 T> 


— O.o6z3 


A \ AQA 
0.1404 


C\ A'^A A 

0.4344 


U.z34* 


C42B 


-0.7170 (8) 


0.1947 (3) 


0.4261 (3) 


0.167 (3) 


H42B 


-0.6909 


0.1951 


0.4610 


0.200* 


C43B 


-0.6554 (6) 


0.2217 (3) 


0.3926 (3) 


0.160 (3) 


H43B 


-0.5874 


0.2416 


0.4042 


0.192* 


C44B 


-0.6911 (4) 


0.22078 (17) 


0.33914 (18) 


0.1212(17) 


H44B 


-0.6465 


0.2400 


0.3157 


0.145* 
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HIB 


-0.209 (3) 




0.2892 (11) 


0.1740(12) 


0.081 (11)* 




H4BC 


-0.090 (5) 




0.5312(16) 


0.2050 (18) 


0.14(2)* 




H5B 


-0.509 (3) 




0.3021 (10) 


0.1796(11) 


0.063 (9)* 




H8B 


-0.512 (5) 




0.0569 (16) 


0.1514(19) 


0.17(2)* 




Atomic displacement parameters (A^) 




7 rl 1 






U" 




U" 


u 


OlA 


0.0747 (13) 


0.0302 


(11) 


0.0748 (13) 


0.0014(9) 


-0.0184(10) 


-0.0040 (9) 


03A 


0.0655 (12) 


0.0554 


(12) 


0.0777 (13) 


-0.0064 (9) 


-0.0126 (10) 


-0.0225 (10) 


04A 


0.0997 (18) 


0.0342 


(11) 


0.0932 (17) 


-0.0114(10) 


-0.0250 (15) 


-0.0085 (10) 


05A 


0.0788 (13) 


0.0384 


(11) 


0.0629 (12) 


-0.0152 (9) 


0.0150(10) 


-0.0141 (9) 


07A 


0.0913 (14) 


0.0373 


(10) 


0.0722 (12) 
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0.0082(18) 


-0.0068 (15) 
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_A 0199 (\ 

U.U izz 


C40B 0.214(6) 


0.112(4) 


0.086 (3) 


-0.042 (4) 


-0.014 (3) 


0.015 (3) 


C41B 0.358 (12) 


0.143 (6) 


0.084 (4) 


-0.003 (6) 


-0.031 (5) 


0.021 (3) 


C42B 0.212 (8) 


0.175 (7) 


0.112(5) 


0.069 (6) 


-0.072 (5) 


-0.037 (5) 


C43B 0.112(4) 


0.237 (9) 


0.131 (5) 


-0.003 (4) 


-0.025 (4) 


-0.086 (5) 


C44B 0.093 (3) 


0.162 (5) 


0.109 (3) 


-0.031 (3) 


-0.001 (3) 


-0.055 (3) 


Geometric parameters (A, °) 


OlA— CIA 


1.364 (3) 




C42A— H42A 




0.9300 


OlA— HIA 


0.65 (2) 




C43A— C44A 




1.331 (6) 


03A— C7A 


1.291 (3) 




C43A— H43A 




0.9300 


04A— C6A 


1.365 (3) 




C44A— H44A 




0.9300 


04A— H4AB 


0.74 (3) 




OIB— CIB 




1.371 (3) 


05A— CllA 


1.370 (3) 




OIB— HIB 




0.77 (3) 


05A— H5A 


0.76 (3) 




03B— C7B 




1.282 (3) 


07A— C17A 


1.275 (3) 




04B— C6B 




1.369 (3) 


08A— C16A 


1.373 (3) 




04B— H4BC 




0.83 (4) 


08A— H8A 


0.92 (5) 




05B— CUB 




1.368 (3) 


NIA— C22A 


1.286 (3) 




05B— H5B 




0.81 (3) 


NIA— C31A 


1.419(4) 




07B— C17B 




1.287 (3) 


NIA— HIAN 


0.8600 




08B— C16B 




1.366 (3) 


N2A— C27A 


1.316(3) 




08B— H8B 




0.86 (5) 


N2A— C38A 


1.449 (4) 




NIB— C22B 




1.291 (3) 


N2A— H2AN 


0.8600 




NIB— C31B 




1.432(4) 


CIA— C2A 


1.376 (3) 
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0.8600 


CIA— C9A 


1.423 (3) 




N2B— C27B 




1.312(3) 
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C4A— H4 


0.9300 




C2B— C12B 




1.488 (3) 


C5A— C6A 
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C3B— C4B 




1.376(4) 
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C5B— ClOB 
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C8A— C9A 


1.447 (3) 




C5B— C23B 




1.522 (4) 


C9A— ClOA 


1.419(3) 




C6B— C7B 




1.438(4) 
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C30C— H30I 0.9600 

C31A— C32A 1.531(5) 

C31A— H31A 0.9700 

C31A— H31B 0.9700 

C32A— C37A 1.320(5) 

C32A— C33A 1.394 (5) 

C33A— C34A 1.346(5) 

C33A— H33A 0.9300 

C34A— C35A 1.315(6) 

C34A— H34A 0.9300 

C35A— C36A 1.389(7) 

C35A— H35A 0.9300 

C36A— C37A 1.378 (6) 

C36A— H36A 0.9300 

C37A— H37A 0.9300 

C38A— C39A 1.506 (4) 

C38A— H38A 0.9700 

C38A— H38B 0.9700 

C39A— C40A 1.343 (5) 

C39A— C44A 1.367 (5) 

C40A— C41A 1.392 (6) 

C40A— H40A 0.9300 

C41A— C42A 1.349 (7) 

C41A— H41A 0.9300 

C42A— C43A 1.348 (8) 

CIA— OlA— HIA 111 (3) 

C6A— 04A— H4AB 99 (3) 

CllA— 05A— H5A 113(2) 

C16A— 08A— H8A 101 (3) 

C22A— NIA— C31A 127.0(3) 

C22A— NIA— HIAN 116.5 

C31A— NIA— HIAN 116.5 

C27A— N2A— C38A 123.4 (3) 

C27A— N2A— H2AN 118.3 

C38A— N2A— H2AN 118.3 

OlA— CIA— C2A 119.7(2) 

OlA— CIA— C9A 116.5(2) 

C2A— CIA— C9A 123.7 (2) 

CIA— C2A— C3A 118.7(2) 

CIA— C2A— C12A 119.9(2) 

C3A— C2A— C12A 121.3 (2) 

C4A— C3 A— C2A 118.6 (2) 

C4A— C3A— C21A 120.6 (2) 

C2A— C3A— C21A 120.8(2) 

C3A— C4A— ClOA 123.7 (2) 

C3A— C4A— H4 118.2 

ClOA— C4A— H4 118.2 

C6A— C5A— ClOA 118.0(2) 



C32B— C37B 1.378 (4) 

C33B— C34B 1.366(5) 

C33B— H33B 0.9300 

C34B— C35B 1.373 (6) 

C34B— H34B 0.9300 

C35B— C36B 1.324(5) 

C35B— H35B 0.9300 

C36B— C37B 1.375 (4) 

C36B— H36B 0.9300 

C37B— H37B 0.9300 

C38B— C39B 1.492 (4) 

C38B— H38C 0.9700 

C38B— H38D 0.9700 

C39B— C44B 1.341 (5) 

C39B— C40B 1.358 (5) 

C40B— C41B 1.394 (7) 

C40B— H40B 0.9300 

C41B— C42B 1.335 (9) 

C41B— H41B 0.9300 

C42B— C43B 1.308(8) 

C42B— H42B 0.9300 

C43B— C44B 1.412 (7) 

C43B— H43B 0.9300 

C44B— H44B 0.9300 

C40A— C41A— H41A 119.7 

C43A— C42A— C41A 118.9(6) 

C43A— C42A— H42A 120.5 

C41A— C42A— H42A 120.5 

C44A— C43A— C42A 120.4 (6) 

C44A— C43A— H43A 119.8 

C42A— C43 A— H43 A 119.8 

C43A— C44A— C39A 122.5 (5) 

C43 A— C44A— H44A 118.8 

C39A— C44A— H44A 118.8 

CIB— OIB— HIB 107(2) 

C6B— 04B— H4BC 102 (3) 

CUB— 05B— H5B 114(2) 

C16B— 08B— H8B 99 (3) 

C22B— NIB— C31B 123.8(3) 

C22B— NIB— HIBN 118.1 

C31B— NIB— HIBN 118.1 

C27B— N2B— C38B 124.5 (2) 

C27B— N2B— H2BN 117.8 

C38B— N2B— H2BN 117.8 

OIB— CIB— C2B 119.1 (2) 

OIB— CIB— C9B 117.3(2) 

C2B— CIB— C9B 123.6 (2) 
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C6A— 


-C5A — C23A 


119.8 


'2) 


ClOA- 


— C5A — C23A 


122.2 


(2) 
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— C9A — CIA 
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[2) 
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(2) 
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C9A- 
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'2) 


C16A- 
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04B — C6B — C7B 
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/~\TT~J /^TTl /~^0"r» 

03B — C7B — C8B 
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03B — C7B — C6B 
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C8B — C7B — C6B 
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119.1 (3) 


C22B — C8B — C7B 
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123.9 (2) 
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/^ATi 1 ATi /^CTi 

C9B — C 1 OB — C5B 


120.5 (2) 


/~\CT> /^11T1 /^10T1 

05 B — C 1 1 B — C 1 zB 


1 1 A A /'^\ 

119.9 (2) 


/~\CTi 1 1 T> 1 AT> 

(J5B — C 1 1 B — C 1 yB 


117.0 (2) 


C12B — CUB — C19B 


123.1 (2) 


CUB — C12B — C13B 


119.3 (2) 


C 11 B — C 1 2a — CzB 


120.8 (2) 


C 1 3d — C 1 IB — C2B 


1 1 A A /'^\ 

119.9 (2) 


C14B — C13B — C12B 


118.3 (2) 


C 1 4B — C 1 3 B — C2 6B 


121.0 (2) 


/~*1^Tt /"IIIT* /~l'^Z'T» 

C 1 2B — C 1 3B — C26B 


1 '^A T /'^\ 

120.7 (2) 


C 1 J B — C 1 4B — Cz OB 


123.5 (2) 


/"' -1 -f p-j 1 ^ r-) T1 1 A Tl 

C13B — C14B — H14B 


118.2 


i^'^AT* 1 Al~t TT1 /I Tl 

C20B — C 1 4B — H 1 4B 


118.2 


C 1 6B — C 1 5B — C20B 


1 1 O '> 

118.3 (2) 


C16B — C15B — C28B 


122.9 (2) 


C20B — C 1 5B — C28B 


118.8 (2) 


C 1 5B — C 1 6B — 08B 


122.9 (2) 


CIjB — CioB — Ci /B 


12j.o (2j 


08B— C16B— C17B 


113.3 (2) 


07B— C17B— C18B 


123.5 (2) 


07B— C17B— C16B 


117.2(2) 


C18B— C17B— C16B 


119.3 (2) 


C27B— C18B— C17B 


117.5 (2) 
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TT'^1 A 1 A TT'^1T> 

Hz 1 A — Cz 1 A — Hz 1 B 


1 An c 

109.5 


CzVB — C 1 oB — C 1 9B 


lz4.4 (z) 


C3A — C21A — ^H21C 


109.5 


C17B — C18B — C19B 


1 1 O A /'^\ 

118.0 (2) 


H21A — C21A — ^H21C 


1 Art z 

109.5 


Ayi 1 Ayi 1 1 y> 

C20B — C 1 9B — C 1 IB 


116.6 (2) 


H21B — C21A — tillL, 


1 AA C 

109.5 


C20B — C 1 yB — C 1 8B 


1 1 A O /'^\ 

119.8 (2) 


N 1 A — C22A — LoA 


123.4 (3) 


CI IB — L19B — LloB 


IT? /OX 

123.6 (2) 


NIA — C22A — ^H22A 


118.3 


1 A T~% /^'^ Ay~> 1 Arj 

C 1 4B — C20B — C 1 9B 


1 1 A A /"^X 

119.0 (2) 


C8A — C22A — H22A 


118.3 


C 1 4B — C20B — C 1 5B 


1 '^A C /'^\ 

120.5 (2) 


C5A — C23A — C25A 


110.5 (3) 


/"^ 1 Ay* AT~> 1 CVi 

C 1 9B — C20B — C 1 5B 


120.6 (2) 


C5A — CziA — Lz4A 


114.7 (3) 


-) r> 1 r> yyoiy\ 

CiB — Cz 1 B — Hz 1 D 


1 AA C 

109.5 


C25A — C23A — C24A 


111.0 (3) 


C3B — C21B — H21F 


109.5 


C5A — C23A — H23A 


1 A/T T 

106.7 


yy^ 1 y\ i y> yy^ i y 

H2 1 D — C2 1 B — H2 1 F 


1 AA Z 

109.5 


C25A — C23A — H23A 


106.7 


C3B — C2 1 B — H2 1 E 


109.5 


Cz4A — CziA — Hz 3 A 


106.7 


yy^iy\ i t> yyiiy? 

Hz 1 D — Cz 1 B — Hz 1 b 


1 AA C 

109.5 


/"I'^i A A A yy^ /( A 

C23A — C24A — H24A 


1 AA C 

109.5 


yy^ 1 y i y> yy^ i y 

H21F — C21B — H21E 


1 AA C 

109.5 


C23A — UlAK — H24B 


109.5 


XT 1 y> i^^^T^ oy* 

NIB — C22B — C8B 


124.3 (3) 


y /I A /^'^ /I A y y-^ ,1 1~\ 

H24A — C24A — H24B 


109.5 


XT1 r") /^^^yi yyi'iy* 

N 1 B — C22B — H22B 


117.8 


CziA — Cz4A — Hz4C 


1 AA C 

109.5 


c ' OY^ /^'^^y> yyooy* 

CoB — CzzB — HzzB 


117.8 


yy^ /I A yi A yy^/ii^ 

H24A — C24A — H24C 


1 AA C 

109.5 


C24B — C23B — C5B 


111 1 / /1\ 

111.1 (4) 


y y^ /I r~> /~"^ a k y y-^ >i 

H24B — L24A — H24C 


109.5 


A yj o y» /"^'^ cyi 

C24B — C23B — C25B 


113.9 (4) 


/~^TJ A /~^'^c A yy^c A 

CziA — Cz5A — Hz5A 


1 AA Z 

109.5 


C5B — CziB — Cz5B 


114.2 (4) 


CziA — C25A — Hz5d 


109.5 


Cz4B — CziB — ^HziB 


1 AC ^ 

105.6 


TT^c A /~^^ c A yy^^y^ 

H25A — C25A — H25B 


1 AA C 

109.5 


/~icyi /~i'**'^y^ yy^iyi 

C5B — C23B — H23B 


1 AC ^ 

105.6 


C23A — C25A — H25C 


109.5 


C25B — C23B — H23B 


105.6 


yy^c A /^'ic A yy^c/^ 

Hz5A — Cz5A — Hz5C 


1 AA C 

109.5 


/^T?y~) t~^'^ AT^ yyi/iy\ 

CziB — Cz4B — Hz4D 


1 AA C 

109.5 


Hz5B — Cz5A — ^Hz5C 


109.5 


CziB — Cz4B — Hz4h 


109.5 


C 1 3 A — C26A — H26A 


109.5 


y y-^ /I y\ f ^ '> a y* y y-^ y 

H24D — C24B — H24E 


109.5 


C13A — C26A — H26B 


109.5 


C23B — C24B — H24F 


109.5 


yy^^ A t~^'~\£. A TTOZ^T) 

HzoA — CzoA — HzoB 


1 AA C 

109.5 


yyo/iy\ t~^'~\ at^ tto/it? 

Hz4D — Cz4B — Hz41^ 


1 AA C 

109.5 


C 1 i A — CzoA — ^HzoC 


109.5 


H24b — Cz4B — Hz4r 


109.5 


y yi A f^'~\ /' A yyi/'/^ 

H26A — C26A — H26C 


109.5 


C23B — C25B — H25D 


109.5 


H26B — C26A — H26C 


109.5 


/TT> rj /^-^ cyi y yi cy 

C23B — C25B — H25E 


109.5 


XT*^ A r^'^'n A ^ 1 O A 

NzA — L,nA — CloA 


125.4 (2) 


yy^cy\ i^^cn yy^cy; 

Hz5D — Cz5B — ^Hz5ii 


1 AA C 

109.5 


NzA — L,27A — ^H27A 


1 1 T '> 

117.3 


/""^^yi /~<'^cr> yyocy 

CziB — Cz5B — Hz5r 


1 AA C 

109.5 


/— 1 1 O A /^"T? A yy^T A 

C 1 8 A — C27A — H27A 


117.3 


y y-^ cy\ cy* y y^ cy 

H25D — C25B — H25F 


109.5 


C 3 OA — C2 8 A — C 3 OC 


1 A A O / 1 'I \ 

109.3 (12) 


y yi cy f ^ '~\ c y> y y-^ cy 

H25E — C25B — H25F 


109.5 


CiOA — CzoA — CzyA 


1 1 C A /'C\ 

115.9 (5) 


^1'>T1 /~^^^Ti TT'^^'C 

CUB — C26B — H26r 


1 AA C 

109.5 


CiUC — CzftA — Cz9A 


15.2 (12) 


C 1 iB — C26B — H26D 


1 AA C 

109.5 


C30A — C28A — C15A 


119.1 (3) 


y yi /^y /"yi y y^ y'yv 

H26F — C26B — H26D 


109.5 


C30C — C28A — C15A 


1 /I /I /I A\ 

124,4 (10) 


1 oy* /~^'^/^y> yy^/^y 

C 1 3B — C26B — H26E 


109.5 


Czy A — CzoA — C 1 5 A 


111 1 
111.1 (4) 


TT'^^'O /^^^Ti TT'^^'D 

H26r — CzoB — H26E 


1 AA C 

109.5 


CiUA — CzoA — Cz9C 


51.0 (5) 


TT^/TTA /~"O^T> TTT^T? 

H26U — C26B — H26E 


1 AA C 

109.5 


C30C — C28A — C29C 


1 1 O Z' /I A\ 

118.6 (10) 


'KT'^yi /^T7yj /"'I oyj 

N2B — C27B — C 1 8B 


125.2 (2) 


C29A — C28A — C29C 


133.7 (6) 


N 2B — C2 7B — H2 7B 


1 1 T >l 

117.4 


C 1 5A— C28A— C29C 


112.7 (5) 


C 1 8B— C27B— H27B 


117.4 


C30A— C28A— H28A 


102.6 


C30B— C28B— C29B 


111.0(2) 


C30C— C28A— H28A 


91.4 


C30B— C28B— C15B 


117.6(2) 


C29A— C28A— H28A 


102.6 


C29B— C28B— C15B 


108.9 (2) 


C15A— C28A— H28A 


102.6 


C30B— C28B— H28B 


106.2 


C29C— C28A— H28A 


53.6 


C29B— C28B— H28B 


106.2 
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C30A- 


-C28A- 


— H28C 


46.8 


C30C- 


-C28A- 


— H28C 


97.0 


C29A— C28A- 


— H28C 


92.1 


C15A— C28A- 


— H28C 


97.0 


C29C- 


-C28A- 


— H28C 


97.0 


H28A- 


-C28A- 


— H28C 


149.2 


C28A— C29A- 


— H29A 


109.5 


C28A- 


-C29A- 


— H29B 


109.5 


C28A- 


-C29A- 


— H29C 


109.5 


C28A- 


-C30A- 


— H30A 


109.5 


C28A— C30A- 


— H30B 


109.5 


C28A- 


-C30A- 


— H30C 


109.5 


C28A- 


-C29C- 


— H29G 


109.5 


C28A- 


-C29C- 


— H29H 


109.5 


H29G- 


-C29C- 


— H29H 


109.5 


C28A- 


-C29C- 


— H29I 


109.5 


H29G- 


-C29C- 


— H29I 


109.5 


H29H- 


-C29C- 


— H29I 


109.5 


C28A- 


-C30C- 


— H30G 


109.5 


C28A- 


-C30C- 


-H30H 


109.5 


H30G— C30C- 


-H30H 


1 Art ^ 

109.5 


C28A- 


-C30C- 


-H30I 


109.5 


H30G- 


-C30C- 


-H30I 


109.5 


H30H- 


-C30C- 


-H30I 


109.5 


NIA- 


-C31A— C32A 


1 1 C A /IN 

115.0 (3) 


NIA- 


-C31A- 


-H31A 


108.5 


C32A- 


-C31A- 


-H31A 


108.5 


NIA- 


-C31A- 


-H31B 


108.5 


C32A- 


-C31A- 


-H31B 


1 AO C 

108.5 


H31A- 


-C31A- 


-H31B 


107.5 


C37A- 


-C32A— C33A 


117.5 (4) 


C37A— C32A— C31A 


118.8 (4) 


C33A- 


-C32A— C31A 


123.6 (3) 


C34A- 


-C33A- 


-C32A 


118.7 (4) 


C34A- 


-C33A- 


-H33A 


120.7 


C32A- 


-C33A- 


-H33A 


120.7 


C3 SA- 


-C34A- 


-C33A 


■t 1^ A C\ /C\ 

124.9 (5) 


CS 5 A- 


-C34A- 


-H34A 


117.5 


C33A- 


-C34A- 


-H34A 


117.5 


C34A- 


-C35A— C36A 


1 1 Z" o /^\ 

116.8 (5) 


C34A- 


-C35A- 


-H35A 


121.6 


C36A- 


-C35A- 


-H35A 


121.6 


C37A- 


-C36A— C35A 


119.0 (5) 


C3 TA- 


-C36A- 


-H36A 


120.5 


GS 5 A- 


-C36A- 


-H36A 


120.5 


C32A- 


-C37A- 


-C36A 


123.0 (5) 


C32A- 


-C37A- 


-H37A 


118.5 


C36A- 


-C37A- 


-H37A 


118.5 


N2A- 


-C38A- 


-C39A 


113.7 (3) 



C15B — C28B- 


— H28B 


106.2 


C28B — C29B- 


— H29E 


109.5 


C28B — C29B- 


— H29D 


109.5 


H29E — C29B- 


— H29D 


109.5 


C28B — C29B- 


— H29F 


109.5 


H29E — C29B- 


— H29F 


109.5 


H29D — C29B- 


— H29F 


109.5 


C28B — C30B- 


— H30D 


109.5 


C28B — C30B- 


— H30E 


109.5 


H30D — C30B- 


— H30E 


109.5 


C28B — C30B- 


— H30F 


109.5 


H30D — C30B- 


— H30F 


109.5 


TTOAT"' /"'TAT* 

H30E — C30B- 


— H30F 


109.5 


NIB — C31B— 


-C32B 


114.3 (3) 


NIB— C31B- 


-H31C 


108.7 


C32B— C31B- 


-H31C 


108.7 


NIB— C31B- 


-H31D 


108.7 


C32B— CSIB- 


-H31D 


108.7 


HSIC— C31B- 


-H31D 


107.6 


C33B— C32B— C37B 


1 1 O A \ 

118.0 (3) 


C33B— C32B— C31B 


1 1 O A /O \ 

118.0 (3) 


C37B— C32B— C31B 


1 A /'> \ 

123.9 (3) 


C32B— C33B- 


-C34B 


121.6 (4) 


C32B— C33B- 


-H33B 


119.2 


C34B— C33B- 


-H33B 


1 1 A 

119.2 


C33B— C34B- 


-C35B 


119.7 (4) 


C33B— C34B- 


-H34B 


120.2 


C35B— C34B- 


-H34B 


120.2 


C36B— C35B- 


-C34B 


119.2 (4) 


C36B— C35B- 


-H35B 


120.4 


C34B— C35B- 


-H35B 


120.4 


C35B— C36B- 


-C37B 


121.6 (4) 


C35B— C36B- 


-H36B 


1 1 A 

119.2 


C37B— C36B- 


-H36B 


119.2 


C36B— C37B- 


-C32B 


119.8 (4) 


C36B— C37B- 


-H37B 


120.1 


C32B— C37B- 


-H37B 


120.1 


N2B— C38B- 


-C39B 


113.5 (2) 


N2B— C38B- 


-H38C 


108.9 


C39B— C38B- 


-H38C 


1 AO A 

108.9 


N2B— C38B- 


-H38D 


108.9 


C39B— C38B- 


-H38D 


108.9 


H38C— C38B- 


-H38D 


107.7 


C44B— C39B- 


-C40B 


118.3 (4) 


C44B— C39B- 


-C38B 


121.6(4) 


C40B— C39B- 


-C38B 


120.0 (3) 


C39B— C40B- 


-C41B 


120.6 (5) 


C39B— C40B- 


-H40B 


119.7 


C41B— C40B- 


-H40B 


119.7 
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N2A— 


-C38A— 


-H38A 


108.8 


C39A- 


-C38A- 


-H38A 


108.8 


N2A— 


-C38A- 


-H38B 


1 AO O 

108.8 


C39A- 


-C38A- 


-H38B 


108.8 


H38A- 


-C38A- 


-H38B 


107.7 


C40A- 


-C39A- 


-C44A 


117.8 (4) 


C40A- 


-C39A— C38A 


122.4 (3) 


C44A- 


-C39A- 


-C38A 


119.8 (3) 


C39A- 


-C40A- 


-C41A 


119.8(5) 


C39A- 


-C40A- 


-H40A 


120.1 


C41A- 


-C40A- 


-H40A 


120.1 


C42A- 


-C41A- 


-C40A 


120.6 (6) 


C42A- 


-C41A- 


-H41A 


119.7 



C42B— C41B- 


-C40B 


119.9 (7) 


C42B— C41B- 


-H41B 


120.0 


C40B— C41B- 


-H41B 


120.0 


C43B— C42B— C41B 


120.4 (7) 


C43B— C42B- 


-H42B 


119.0 


C41B— C42B- 


-H42B 


119.8 


C42B— C43B- 


-C44B 


120.6 (6) 


C42B— C43B- 


-H43B 


119.7 


C44B— C43B- 


-H43B 


119.7 


C39B— C44B- 


-C43B 


120.1 (5) 


C39B— C44B- 


-H44B 


119.9 


C43B— C44B- 


-H44B 


119.9 



Hydrogen-bond geometry (A, °) 



D—n-A 


D 11 


11 -A 


D--A 


D n-A 


mA—mAN-03A 


0.86 


1.79 


2.494 (3) 


138 


mB—mBN-03B 


0.86 


1.85 


2.531 (3) 


135 


mA—mAN-oiA 


0.86 


1.93 


2.584 (3) 


132 


mB—mBN-oiB 


0.86 


1.89 


2.561 (3) 


134 


OlA—mA-OlB' 


0.65 (2) 


2.24 (3) 


2.778 (3) 


141 (3) 


OlS— HlS-07^" 


0.77 (3) 


2.33 (3) 


2.846 (2) 


125 (3) 


OAA—mAB-OM 


0.74 (3) 


2.05 (3) 


2.588 (3) 


130 (3) 


OAB—mBC-OW 


0.83 (4) 


1.98 (4) 


2.568 (4) 


126 (4) 


05A—YL5A-03B 


0.76 (3) 


2.10(3) 


2.714 (3) 


138 (3) 


OSB—mB-OM 


0.81 (3) 


1.98 (3) 


2.645 (3) 


139 (3) 


OM—mA-0\B^' 


0.92 (5) 


2.45 (5) 


3.290 (3) 


151 (4) 


OM—mA-OlA 


0.92 (5) 


1.95 (5) 


2.592 (3) 


126 (4) 


085— H8S-0U'^ 


0.86 (5) 


2.40 (5) 


3.183 (3) 


151 (4) 


08S— H8S- ■075 


0.86 (5) 


1.93 (5) 


2.577 (3) 


130 (4) 


Symmetry codes: (i) -x^\,yr\l2, -z+1/2; (ii) ■ 


-X, y-V2, -z+1/2; (iii) -x, y+V2, 


-z+1/2; (iv)-;c-l,>^l/2, 


-z+1/2. 
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